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Introduction
• Use of collaborative teams to promote student learning 
in higher education has become more prevalent 
• - Class sizes – Flexibility for different learning styles
• Many team activities in engineering and spatial science 
focus on open-ended design-based projects in formal 
learning groups where students work together in small 
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groups to achieve common goals.
• Essential to integrate five elements; 
– positive interdependence, interaction, individual accountability, 
interpersonal skills and group processing into activity.
(Finelli et al 2001) 
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Learn by doing!
• Previous studies have shown that students in 
undergraduate engineering and spatial science exhibit a 
stronger preference for the active sensing, visual and 
sequential learning styles indicate that integrated active 
teaching and learning experiences can have an enormous 
impact on student motivation and engagement (Felder and 
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Brent, 2004; Gibbings and Brodie, 2006).
• Myriad of sources confirming the proposition that we    
learn best by doing, whilst recognizing that learning is a 
combination of many different interactions (Dawes et al, 2005).
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Methodology
• Thinking of learning as a guided process of knowledge 
construction.
• Project framework driven by connections  between 
project outcomes across 3 units.
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• Key deliverables for integrated catchment analysis 
project was detailed design of stormwater drainage, 
culverts and flood envelopes.
• Supported a proposed land development inclusive of 
sustainability objectives.
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What the students had to do!
• [Student-centric activities]
• Active learning approach to engage with digital 
terrain visualization model.
• Students preliminary assess their concept designs 
w.r.t. terrain of their proposed engineering structure 
solution.
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• Experiential learning component involved detailed 
land-survey activity at SERF. Real-world Learning?
• Post fieldwork: processing and fine tuning of 
hydrological engineering solutions- communication skills  
collaboration and cooperation!
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Assessment 
• Creating a positive environment for engaging 
learning opportunities was realised through a 
number of knowledge constructive tasks along the 
learning journey.
• Cross-disciplinary 25% unit assessment project. 
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– same academic staff in the delivery of the sub-element 
teaching to realise successful achievement of the key 
deliverables.
• Assessment of tasks was undertaken with an 
agreed criterion reference assessment approach.
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Resources for the 
Catchment Analysis 
Project
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Quick sample of project brief
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Existing Topographic resources (Numerous Plans)
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Extract fro 
1:25000 
Topographic 
Series
Some Resources for Students towards CAP
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Some Resources for Students towards CAP
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SERF OrthoPhoto MAP
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Some Resources for Students towards CAP
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Digital Terrain Surveying Simulator:
Active learning approach 
• Extract from Instructional Resources for Students
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Preparing for Field Experience
Safety Issues: Logistics: Staffing
CRICOS No. 00213J
a university for the worldreal R
AAEE2011 Fremantle WA Australia 
Experiential Learning at Samford
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Cooperative teams- stream profile
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Real-World Practical Land Surveying 
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Profile 2 and Creek-Bed Sampling
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Gathering feedback
• Purpose of the questionnaire was to answer the following questions:
• How effective are authentic design projects in 
undergraduate learning?
• How effective are cross disciplinary projects in 
promoting active student learning and increasing 
student engagement?
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• Four components primarily to gather data on:
– student characteristics,
– gather student opinion on resources provided &project design,
– gather data on students’ learning experience, 
– students’ voluntary comments on the project strengths and 
weaknesses. 
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The Instrument for data gathering......
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Details of the responding student cohorts
UDB385 Cadastral&LandManagement
ENB378 Water Engineering
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Results of Questionnaire (a & b)
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Strongly 
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(a) illustrates more that 60% of the 
student cohorts agreed that the project 
had a positive effect on their attitude 
and motivation. However, ~20% of the 
students were unsure and 10-20% of 
the students disagree that the project is 
a positive experience. 
(b) more than 20% were unsure and 
around 15% of the students do not think 
the project provided a better learning 
experience than the typical class room 
teaching.
Results of Questionnaire (c & d)
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(d) Whilst ~60% found assessment items 
beneficial & interesting , of some concern 
was 25% were unsure and around 10% did 
not think the project provided better learning 
experiences compared to other typical 
assessment items. 
--This may indicate a mismatch between the 
students’ preferred learning style and the 
actual learning environment.
(c) An expected positive result for the 
question relating to understanding.
Results of Questionnaire (e & f)
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(e) Responses indicate that ~ 20% were 
undecided and around 10% disagree to 
the notion that the field site-visit and 
hands-on exercise provided positive 
learning experiences.
-- These percentages are equivalent to the 
feedback provided for the remaining 
questions on learning experiences. 
(f) However, an analysis of the support 
and resources provided is vital to provide 
conclusive remarks. Around 10-15% were 
unsure and around 15-20% disagreed 
that they were provided with adequate 
resources. 
Discussion about the results
•Over 60% of the students rate the teaching and learning 
experience they had during the project as positive in 
comparison to typical classroom learning. 
•However, some further investigation required on the issue 
of learning opportunities created --~1/4 responses unsure.
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•The minor adjustments to the project w.r.t. support and 
resource provided and grouping criteria had no effect on 
changing the student learning experiences over the two 
delivery years. 
Discussion about the results
• Indictors that the material and support provided, 
or having a social loafer in the group, is not the 
reason for the project to be a less than 
rewarding experience.
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• Further discussion about results in the paper.
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Further work to be undertaken
• 2012 student and staff cohort project delivery
– 3 year data gathering
• Further detailed analysis of the student comments 
section 
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– Mid 2012 based on 3 years.
• Incremental reflective improvements/ minor 
adjustments.
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Conclusions
• This collaborative cross-disciplinary project aimed to replicate 
authentic design scenarios in teaching engineering and 
spatial science (surveying) concepts.
• In this project, virtual and physical learning environments 
were created such that students could actively participate in 
learning activities
– cross collaborating with students in different academic years and disciplines. 
CRICOS No. 00213J
a university for the worldreal R
• Project highlighted the appreciation of professionals working 
collaboratively to achieve common goals whilst inclusively 
respecting each other’s professional and technical limitations 
and requirements.
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